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MODULAR LOUDSPEAKER ENCLOSURE 
SUSPENSION RIGGING METHOD 

This is a divisional of application Ser. No. 08/243.7l8 
?led on May 17. 1994. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is related to loudspeaker suspension 

systems. and more particularly to a method for suspending 
multiple loudspeakers from overhead supports. 

2. Description of the Prior Art 
Entertaining or communicating to large audiences often 

requires the capability of projecting highly ampli?ed audio 
signals through arrays of loudspeakers in order for the 
audience to intelligibly hear the intended sounds. The speak— 
ers are often arranged in spatially precise orientations such 
that the sound produced is distributed throughout the forum 
occupied by the audience. In this manner. a person standing 
at one end of the forum experiences sounds of equivalent 
magnitudes and frequencies that a person standing at another 
end of the forum experiences. It has been found that the 
quality of the sound reproduced is highly dependent upon 
the placement and orientation of the loudspeakers in relation 
to one another. 

Loudspeaker array design theory teaches that a loud 
speaker enclosure suspension rigging system should not 
displace the acoustic wavefront alignment of the loudspeak 
ers in relation to one another. If this alignment is not 
maintained. comb ?ltering will increase dramatically and the 
output of the loudspeaker array will cancel at certain fre 
quencies and add at others. This comb ?ltering causes lobing 
and reduces intelligibility of the loudspeaker system as a 
whole. 

It has also been found by those sln‘lled in the art that the 
acoustic centers of the loudspeakers in the array should not 
be displaced from a designated point-source in space. As 
with the acoustic wavefront. the misalignment of acoustic 
centers will cause dramatically increased comb ?ltering. It 
can be di?icult to align acoustic centers since they are 
usually located within the loudspeaker itself. This unavoid 
able characteristic of loudspeakers makes it very di?icult to 
align the acoustic centers of multiple loudspeakers to a point 
source in space. 

One solution to the problems above was proposed by US. 
Pat. No. 5.266.751 to Taguchi. This patent discloses a 
method of suspending a loudspeaker cabinet cluster which 
comprises a pair of generally triangular pyramidal loud 
speaker cabinets. The loudspeaker cabinets are mounted in 
close spaced adjacent relationship and pivotally coupled at 
adjacent front edge portions to de?ne hinges aligned along 
a common hinge axis. The rear ends of the respective 
loudspeaker cabinets are connected together and spaced with 
respect to one another for angling the respective cabinets 
relative to one another about the common hinge axis. The 
apparatus is then suspended. While this method is satisfac 
tory for its intended purpose. the spaced relationship 
between the respective front edges of the loudspeakers are 
?xed relative to one another. thereby limiting overall adjust 
ment of the loudspeakers. 

Aside from sound quality. modularity and portability are 
important considerations in loudspeaker array design. Stage 
venues for audiences upwards of thousands of people may 
require the use of loudspeakers numbering in the hundreds. 
Furthermore. in the case of touring organizations. each 
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2 
venue is often quite different acoustically from the next. 
Conventional loudspeaker systems are often bulky and may 
require the use of an overall top hanging truss. This proved 
to be quite cumbersome and costly due to the labor required 
to repeatedly set up such an apparatus. Therefore. to effect 
an ef?cient and cost e?ective method of suspending arrays 
of loudspeakers. such arrays should be modular in nature 
and portable. 
Thus. the need exists for a method for suspending a 

loudspeaker enclosure suspension rigging system that will 
maintain the acoustic wavefront alignment. and at the same 
time array the loudspeakers so that they perform optimally 
in relation to each other in both the vertical and horizontal 
planes. Additionally. those skilled in the art have recognized 
the need for such a system to be modular. and enable the user 
to attach as many loudspeakers as are necessary without an 
assortment of cumbersome top suspension truss variations. 

SUMMARY OF THE INVENTION 

Arrayed loudspeaker systems are important for success 
fully communicating or entertaining large audiences in 
relatively large venues or stages. Such systems are often 
suspended from overhanging supports and repeatedly set up 
and taken down depending on the mobility of the user. 
Problems often associated with conventional loudspeaker 
systems include poor sound quality resulting from mis 
aligned speakers and costly transport. erection and disman 
tling of such systems due to a lack of modularity and 
portability. 
The present invenn'on solves the aforementioned prob 

lems by providing a method for suspending a plurality of 
individual loudspeakers. Such speakers project respective 
acoustic wavefronts and include respective acoustic centers 
that affect sound quality depending on the relative orienta 
tions of the respective loudspeakers. The method includes 
selecting a plurality of frame members including respective 
?rst coupling elements. and mounting the frame members to 
the respective loudspeakers. The steps continue with select 
ing a plurality of connectors including respective oppositely 
disposed second coupling elements and respective pivot 
joints. Then. the respective second coupling elements are 
coupled to the respective ?rst coupling elements between 
respective adjacent pairs of frame members to position the 
loudspeakers adjacent to one another. The method continues 
by adjusting the respective pivot joints of the connectors to 
pivot the adjacent pair of loudspeakers to selected positions 
and orientations relative to one another such that the respec 
tive acoustic wavefronts and acoustic centers are aligned. At 
least one of the frame members is then suspended from an 
overhead support to carry the plurality of loudspeakers 
therewith. 

Other features and advantages of the invention will 
become apparent from the following detailed description. 
taken in conjunction with the accompanying drawings. 
which illustrate. by way of example. the features of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan perspective view of a truss module 
component of the present invention; 

FIG. 2 is a top plan view of the truss module shown in 
FIG. 1; 

FIG. 3 is a side elevational view of the truss module 
shown in FIG. 1; 

FIG. 4 is a perspective view of a shackle mount of the 
present invention; 
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FIG. 5 is a top plan view of the shackle mount shown in 
FIG. 4; 

FIG. 6 is a side elevational view of the shackle mount 
shown in FIG. 4; 

FIG. 7 is a perspective view of an extended shackle mount 
component of the present invention; 

FIG. 8 is a rotated top plan view of the extended shackle 
mount shown in FIG. 7; 

FIG. 9 is a side elevational view of the extended shackle 
mount shown in FIG. 8; 

FIG. 10 is a perspective view of a stacking bracket mount 
of the present invention; 

FIG. 11 is a side view of the stacking bracket mount 
shown in FIG. 10; 

FIG. 12 is a side elevational view of the stacking bracket 
mount shown in FIG. 11; 

FIG. 13 is a perspective view of the connecting bar 
component of the present invention; 

FIG. 14 is a rotated side elevational view of the connect 
ing bar shown in FIG. 13; 

FIG. 15 is a rotated top plan view of the connecting bar 
shown in FIG. 13; 

FIG. 16 is a perspective view of a quick release pin 
component of the present invention; 

FIG. 17 is a top plan view of the quick release pin shown 
in FIG. 16; 

FIG. 18 is a side elevational view of the quick release pin 
shown in FIG. 16; 

FIG. 19 is a front elevational view of a loudspeaker 
grouping being suspended by the method of the present 
invention; 

FIG. 20 is a top plan view of the loudspeaker grouping 
shown in FIG. 19; 

FIG. 21 is a side elevational view of the loudspeaker 
grouping shown in FIG. 19; 

FIG. 22 is a front elevational view of an alternate loud 
speaker grouping suspended by the method of the present 
invention; 

FIG. 23 is a top plan view of the loudspeaker grouping 
shown in FIG. 22; 

FIG. 24 is a side elevational view of the loudspeaker 
grouping shown in FIG. 22; 

FIG. 25 is a front elevational view of a multi-tiered 
loudspeaker grouping suspended by the method of the 
present invention; 

FIG. 26 is a top plan view of the loudspeaker grouping 
shown in FIG. 25; 

FIG. 27 is a side elevational view of the loudspeaker 
grouping shown in FIG. 25. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Loudspeaker suspension systems play an important role in 
the sound quality provided by loudspeaker arrays. Such 
arrays comprise a plurality of individual loudspeakers posi 
tioned adjacent to one another in selected con?gurations to 
maximize the quality of sound emanating therefrom. Proper 
alignment of the acoustic wavefronts of the individual 
speakers and proper positioning of the acoustic centers 
comprise key design considerations for such systems. 
Additionally. depending upon the size of the venue. such 
systems may comprise hundreds of arrayed speakers. requir 
ing an enormous expenditure of time and e?'ort to effect 
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proper placement for the audience. While conventional 
methods for suspending loudspeakers work well to provide 
a satisfactory level of sound quality for permanent and 
semi-permanent installations. such systems fail to provide 
the modularity and portability required to efficiently 
transport. erect and dismantle temporary con?gurations 
commonly undertaken by traveling stage organizations. The 
method of the present invention provides steps for suspend 
ing a plurality of individual loudspeakers such that the 
respective acoustic wave?'onts and centers are aligned to 
provide maximum sound quality. Furthermore. the method 
combines such alignment capability with steps for maximiz 
ing the modularity and portability of such a loudspeaker 
rigging system. 

Referring now to FIGS. 1-3. a frame or truss module 
device 1 comprises two tubular assemblies. one positioned 
in the front of the device 2 and one positioned in the back 
of the device 3. Two additional tubular assemblies or sus 
pension supports 4 and 5 are positioned lengthwise between 
the tubular assemblies 2 and 3 thereby completing a frame 
work for the truss module device. Plates 6 are added to the 
device for stiffening and mounting. The tubular assemblies 
2. 3. 4 and 5. and the plates 6 are connected together by 
structural weldment. Various holes 7 are positioned through 
out the tubular assemblies 2. 3. 4. and 5 to accommodate 
attachment of various mounts described in the present 
invention at several locations. FIG. 3 shows the open end of 
tubular assembles 2 and 3 where a connector or connecting 
bar device may be inserted into the truss module device. 

With reference to FIGS. 4-6. a shackle mount device 15 
comprises two identically formed assemblies 17. one posi 
tioned front and one positioned back. the back part posi 
tioned 180 degrees from the front part. An extension 16 is 
fastened between the two formed parts 17 with SAE grade 
8 bolt type fasteners 18 and SAE grade 8 nylon insert 
locking nuts 19. The formed pants 17 contain high tolerance 
holes 21 which serve as attachment points to the truss 
module devices described in the present invention. The 
extension part 16 includes one large diameter hole 20 which 
serves as the suspension attachment point for the present 
invention. 

Referring now to FIGS. 7-9. an extended shackle mount 
device 8 comprises two identically formed assemblies 10. 
one positioned front and one positioned back. the back part 
positioned 180 degrees from the front part. An extension 9 
is fastened between the two formed parts 10 with SAE grade 
8 bolt type fasteners 11 and SAE grade 8 nylon insert 
locking nuts 12. The formed parts 10 contain high tolerance 
holes 14 which serve as the attachment point to the truss 
module devices described in the present invention. The 
extension part 9 includes several large diameter holes 13 
which serve as the suspension attachment point for the 
present invention. 

Referring now to FIGS. 10-12. a stacking bracket device 
22 comprises two identically shaped assemblies 23. one 
positioned on either side of a perpendicularly positioned 
plate 24 and connected together by structural weldment. 
Assemblies 23 contain high tolerance holes 25 which serve 
as attachment points to the truss module devices described 
in the present invention. 

With reference to FIGS. 13-15. a connecting bar device 
26 comprises two elongated connecting or extension arms 
27 and 28 pivoted together at a pivot joint including two 
identical swivel joint parts 29 and 30 fastened together with 
SAE grade 8 bolt type fasteners and SAE grade 8 nylon 
insert locking nuts 31 through a male-female hinge inter 
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section. Swivel joint part 29 is positioned opposing swivel 
joint part 30 and both 29 and 30 are fastened together at a 
centred pivot point with an SAE grade 8 bolt type fastener 
and SAE grade 8 nylon insert locking nut 32. Parts 27. 28. 
29. and 30. when fastened with bolts 31 and 32. create a 
universal type joint able to ?ex in all directions and then be 
?xed into position by tightening bolts 31 and 32. Parts 27 
and 28 contain several holes 33 which serve as selectable 
retention points when the part is inserted into the front 
and/or back tubular assemblies on the truss module device 
described in the present invention. 

Referring to FIGS. 16-17. a quick release pin device 34 
comprises a cylindrical shaft 35 of a predetermined length 
which contains two retractable retaining balls 36 at a pre 
determined location toward the end of the shaft 35. A handle 
38 is attached to the top end of the shaft 35 by conventional 
mechanical means for handling and serves as a stop for the 
shaft 35. The retaining balls 36 contained within the shaft 35 
are spring loaded and will retract into the shaft 35 when a 
button 37 is depressed at the top of the handle 38. When the 
button 37 is released. the retaining balls 36 will move to 
protrude from the shaft 35 and cause the quick release pin to 
be locked in to the appropriate devices as described in the 
present invention. 

Referring now to FIGS. 19-21. a representative two 
loudspeaker grouping suspended by the method of the 
present invention comprises four truss modules 1 fastened to 
the loudspeakers with conventional mechanical means to the 
top and the bottom of each loudspeaker. Connecting bar 
devices 26 are inserted into the rear tubular assemblies of the 
adjacent truss modules 1 at the top and the bottom of each 
loudspeaker. the bottom connecting bar 26 being held in 
place with quick release pins 34 at the selected inward-most 
position thereby positioning the loudspeakers close together 
at the bottom. The top connecting bar 26 is held in place with 
quick release pins 34 at the selected outward-most position 
thereby positioning the loudspeakers farther apart at the top. 
The connecting bar 26 is retained in the truss module 1 by 
passing a quick release pin 34 through one side of the truss 
module tubular assembly. through the inserted connecting 
bar. and then through the opposite side of the truss module 
tubular assembly. The universal joint mechanism built into 
the connecting bar 26 is adjusted to provide a splay 
(horizontal spreading) between the loudspeakers and then 
fastened securely by tightening the bolt fasteners located in 
the joint of the connecting bars 26. 
The loudspeakers. being in a ?xed position. can then be 

suspended as a group utilizing two extended shackle mounts 
8 fastened to the top truss modules 1 of each of the 
loudspeakers with the use of quick release pins 34. The 
extended shackle mounts 8 can be attached at any one of the 
selected holes included in the truss module 1 tubular assem 
blies. The extended shackle mount 8 is retained in the truss 
module 1 by passing a quick release pin 34 through one side 
of the extended shackle mount 8. through the truss module 
1 tubular assembly. and then through the opposite side of the 
extended shackle mount 8. The extended shackle mount 8 
can be positioned toward the rear of the truss module 1 in 
order to cause the loudspeaker gouping to tilt downward or 
the extended shackle mount 8 can be positioned toward the 
front of the truss module 1 in order to cause the loudspeaker 
grouping to suspend vertically or tilt upward 

Referring to FIGS. 22-24. a representative six loud 
speaker grouping suspended by the method of the present 
invention comprises twelve truss modules 1 fastened to the 
loudspeakers with conventional mechanical means to the top 
and the bottom of each loudspeaker. Connecting bar devices 
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6 
26 are inserted into the rear tubular assembly of the adjacent 
truss modules 1 at the top and the bottom of each 
loudspeaker. the bottom connecting bars 26 being held in 
place with quick release pins 34 at the selected inward-most 
position thereby positioning the loudspeakers close together 
at the bottom. The top connecting bars 26 are held in place 
with quick release pins 34 at the selected outward-most 
position thereby positioning the loudspeakers farther apart at 
the top and automatically tilting the loudspeaker downward. 
The connecting bar 26 is retained in the truss module 1 by 
passing a quick release pin 34 through one side of the truss 
module tubular assembly then through the inserted connect 
ing bar then through the opposite side of the truss module 
tubular assembly. The universal joint mechanism built into 
the connecting bar 26 is adjusted to provide a splay 
(horizontal spreading) between the loudspeakers that will 
enable a circular loudspeaker grouping and then fastened 
securely by tightening the bolt fasteners located in the joint 
of the connecting bars 26. 
The loudspeakers. being in a ?xed position. can then be 

suspended as a group utilizing three extended shackle 
mounts 8 fastened to the top truss modules 1 of each of the 
loudspeakers with the use of quick release pins 34. The 
extended shackle mounts 8 can be attached at any one of the 
selected holes included in the truss module 1 tubular assem 
blies. The extended shackle mount 8 is retained in the truss 
module 1 by passing a quick release pin 34 through one side 
of the extended shackle mount 8 then through the truss 
module 1 tubular assembly then through the opposite side of 
the extended shackle mount 8. 

With reference to FIGS. 25-27. a representative nine 
loudspeaker multiple row grouping suspended by the 
method of the present invention comprises eighteen truss 
modules 1 fastened to the loudspeakers with conventional 
mechanical means to the top and the bottom of each loud 
speaker. Connecting bar devices 26 are inserted into the rear 
tubular assembly of the adjacent truss modules 1 at the top 
and the bottom of each loudspeaker. The top and bottom 
connecting bars 26 of the top and middle rows of grouped 
loudspeakers are held in place with quick release pins 34 at 
the selected inward-most position thereby positioning the 
loudspeakers close together at the top and at the bottom. The 
bottom connecting bars 26 of the bottom row of grouped 
loudspeakers are held in place with quick release pins 34 at 
the selected inward-most position thereby positioning the 
loudspeakers close together at the bottom. The top connect 
ing bars 26 of the bottom row of grouped loudspeakers are 
being held in place with quick release pins 34 at the selected 
outward-most position thereby positioning the loudspeakers 
farther apart at the top. The connecting bar 26 is retained in 
the truss module 1 by passing a quick release pin 34 through 
one side of the truss module tubular assembly then through 
the inserted connecting bar then through the opposite side of 
the truss module tubular assembly. The universal joint 
mechanism built into the connecting bar 26 is adjusted to 
provide a splay (horizontal spreading) between the loud 
speakers and is then fastened securely by tightening the bolt 
fasteners located in the joint of the connecting bars 26. 

Following the connecting of the loudspeakers to one 
another. the individual rows of loudspeaker groupings. being 
in a ?xed position. can then be suspended as independent 
groups utilizing a combination of stacking brackets 22 
and/or shackle mounts 15 and/or extended shackle mounts 8 
fastened to the selected truss modules 1 of each of the 
loudspeakers with the use of quick release pins 34. The 
stacking brackets 22 and shackle mounts l5 and extended 
shackle mounts 8 can be attached at any one of the selected 
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holes included in the truss module 1 tubular assemblies. The 
stacking bracket 22 and shackle mount 15 and extended 
shackle mount 8 is retained in the truss module 1 by passing 
a quick release pin 34 through one side of the stacking 
bracket 22 and/or shackle mount 15 and/or extended shackle 
mount 8 then through the truss module 1 tubular assembly 
then through the opposite side of the stacking bracket 22 
and/or shackle mount 15 and/or extended shackle mount 8. 
The top row loudspeaker grouping is suspended with two 
shackle mounts l5 and the middle row loudspeaker grouping 
is attached to the top row with two stacking brackets 22 
fastened to the truss modules 1 as described above. The top 
row loudspeaker grouping and the middle row loudspeaker 
grouping are ?xed into a vertically stacked con?guration 
with the use of the stacking brackets 22. The bottom row 
loudspeaker grouping is suspended from the middle row 
loudspeaker grouping utilizing four extended shackle 
mounts 8 fastened to the truss modules 1 as described above. 
'Iwo extended shackle mounts 8 are attached to the bottom 
truss modules 1 of the middle row at the selected hole 
positions in the truss module 1 tubular assembly. Two 
extended shackle mounts 8 are attached to the top truss 
modules 1 of the bottom row loudspeaker grouping at the 
selected hole positions in the truss module 1 tubular assem 
bly. 
Those skilled in the art will appreciate that by selecting 

the appropriate extended shackle mount 8 mounting hole in 
the truss modules 1 attached to the bottom of the middle row 
loudspeaker grouping. the bottom row loudspeaker grouping 
may be moved back so that the fronts of the loudspeakers are 
in coherent alignment. Additionally. by selecting the appro 
priate extended shackle mount 8 mounting hole in the truss 
modules 1 attached to the top of the bottom row grouping of 
loudspeakers. the bottom row downward tilt angle may be 
adjusted as desired. The connection between the extended 
shackle mounts 8 attached to the bottom of the middle row 
grouping of loudspeakers and the extended shackle mounts 
8 attached to the top of the bottom row grouping of loud 
speakers is achieved by commonplace mechanical means. 
The present invention thus provides a method for sus 

pending a plurality of loudspeakers to form a modular 
loudspeaker enclosure suspension rigging system including 
the steps of selecting structural members (truss modules) 
which. when attached to a loudspeaker enclosure. renders 
that loudspeaker enclosure suspendable. The same structural 
members (truss modules). when attached to numerous loud 
speaker enclosures. render the goup of loudspeaker enclo 
sures suspendable as a whole unit from a minimized number 
of suspension points when various other members selected 
by steps in the present invention are utilized in conjunction 
with the truss modules. Moreover. the present invention 
allows for angle variance between adjacent loudspeaker 
enclosures by providing steps utilizing mulu'ple adjustable 
structural components (connecting bars) between adjacent 
loudspeaker enclosures. The aforementioned connecting 
bars can be adjusted for proper loudspeaker enclosure aim 
and then tightened into a rigid connection between adjacent 
loudspeaker enclosures. thereby rendering the loudspeaker 
enclosure group a solid mass. The present invention allows 
for the suspension of the loudspeaker group by a minimal 
number of suspension points with the utilization of structural 
mounts (shackle mounts. extended shackle mounts. stacking 
brackets) connecting onto the truss modules. The present 
invention provides for the expedient assembly and disas 
sembly of all components parts with the use of structural 
retaining pins (quick release pins) and/or bolt and nut 
fasteners. 
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While the invention has been described with reference to 

its preferred con?guration. it will be understood by those 
skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof without 
departing from the true spirit and scope of the invention. In 
addition. many modi?cations may be made to adapt a 
particular situation or material to the teaching of the inven 
tion without departing from its essential teachings. 

I claim: 
1. A method of adjustably connecting a pair of adjacent 

loudspeakers in an array of loudspeakers to universally 
adjust said adjacent loudspeakers to selected positions and 
orientations. said method including the steps of: 

selecting a pair of frame members including coupling 
elements; 

mounting said pair of frame members to said pair of 
loudspeakers ; 

selecting a connector having a pair of elongated oppo 
sitely disposed connecting arms with articulated proxi 
mal ends pivotally engaged about a centrally interposed 
?rst axis to form a ?rst pivot joint and pivotally 
mounted to said connecting arms about respective 
second and third axes oriented substantially orthogonal 
to said ?rst axis to form respective second and third 
pivot joints whereby said ?rst. second and third pivot 
joints cooperate to form a universal joint; and 

attaching said connector between said pair of loudspeak 
ers by coupling the distal ends of said connecting arms 
to respective said coupling elements of respective said 
loudspeakers. 

2. The method according to claim 1 that includes: 
adjusting said ?rst. second and third joints to selected 

positions; and 
?xing said ?rst. second and third pivot joints against 

pivoting. 
3. The method according to claim 2 wherein: 
said step of selecting a connector includes selecting a 

connector including adjustment bolts ?xing said ?rst. 
second and third pivot joints against pivoting. 

4. The method according to claim 3 and further including 
the steps of: 

pivoting said pivot joints to adjust said loudspeakers to 
said selected positions and orientations; and 

tightening said adjustment bolts to ?x said loudspeakers 
in said selected positions and orientations. 

5. A method for suspending a plurality of individual 
loudspeakers housed in cabinets having substantially planar 
top and bottom mounting surfaces from an overhead support 
in spaced apart relationship for adjustment to di?'erent 
related positions and orientations of said loudspeakers rela 
tive to one another to align the acoustic wavefronts and 
maintain the acoustic centers of said loudspeakers substan 
tially equidistant from a common point source to maximize 
coherence between said wavefronts. said method comprising 
the steps of: 

selecting a plurality of frame members each including ?rst 
coupling elements; 

mounting said frame members to said cabinets; 
selecting a plurality of connectors including oppositely 

disposed second coupling elements for coupling with 
said ?rst coupling elements and including pivot joints; 

coupling said second coupling elements with said ?rst 
coupling elements between respective frame members 
to connect respective cabinets adjacent one another; 

adjusting said pivot joints of said connectors to pivot said 
adjacent cabinets to adjust said loudspeakers to said 
related positions and orientations relative to one 
another; 
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maintaining said adjacent loudspeakers in said positions 
and orientations; and 

suspending at least one of said frame members from said 
overhead support to carry said plurality of loudspeakers 
therewith. 

6. The method according to claim 5 wherein: 
said step of selecting said plurality of connectors includes 

selecting connectors including a pair of elongated 
oppositely disposed connecting arms terminating in 
distal ends de?ning said second coupling elements for 
coupling with the respective said ?rst coupling ele 
ments. 

7. The method according to claim 6 wherein: 
said step of selecting said plurality of connectors includes 

selecting connectors including adjustment bolts for 
maintaining said adjacent loudspeakers in said posi 
tions and orientations. 

8. The method according to claim 7 wherein: 
said step of selecting a plurality of frame members 

includes selecting a plurality of frame members includ 
ing laterally disposed open ended tubes de?ning said 
?rst coupling elements and a suspension support 
formed with a plurality of spaced apart suspension 
holes. said tubes formed for telescopical receipt therein 
of the respective said distal ends of said connecting 
arms; 

said step of coupling said second coupling elements with 
the respective said ?rst coupling elements includes 
telescoping said connecting arms within the respective 
said open ended tubes. and 

said step of maintaining said loudspeakers includes tight 
ening said adjustment bolts to ?x said respective pivot 
joints against pivoting said loudspeakers out of said 
positions and orientations. 

9. The method according to claim 8 and further including 
the steps of: 

selecting a suspension mount having a releasable pin 
engageable with said suspension holes and a support 
bar for securing to an overhead support; and 

engaging said suspension mount pin to one of said sus 
pension holes to carry said loudspeakers when sus 
pended. 

10. The method according to claim 8 wherein: 
said mounting step includes mounting said frame mem 

bers to said upper and lower loudspeaker mounting 
surfaces to de?ne respective upper and lower mounted 
frame members. 

11. A method according to claim 10 wherein said coupling 
step includes: 

coupling said second coupling elements with the respec 
tive said ?rst coupling elements between adjacent pairs 
of said frame members to position said loudspeakers 
adjacent one another to form multiple rows of inter 
connected loudspeakers wherein after said coupling 
step and before said adjusting step said method further 
includes the steps of: 

selecting a plurality of vertical couplers each having 
elongated upstanding support bars formed with engage 
ment holes disposed at the opposite ends thereof and 
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10 
releasable pins telescopically engageable with said 
engagement holes and said suspension holes for align‘ 
ing and coupling said vertical couplers to the respective 
pairs of said vertically adjacent mounted frame mem 
bers; 

aligning said rows of loudspeakers substantially vertically 
in stacked relationship to form higher and lower rows 
of loudspeakers such that said lower mounted frame 
members of the higher said rows are substantially 
vertically adjacent to the respective said upper mounted 
frame members of the lower said rows; 

interposing at least one said vertical coupler between at 
least one pair of said vertically adjacent mounted frame 
members such that said engagement holes axially align 
with said suspension holes; and 

engaging said releasable pins telescopically through said 
engagement holes and said suspension holes. 

12. A method for suspending a plurality of individual 
loudspeakers from an overhead support in spaced apart 
relationship for adjustment to di?erent related positions and 
orientations relative to one another to align the acoustic 
wavefronts and maintain the acoustic centers of said loud 
speakers substantially equidistant from a common point 
source to maximize coherence between said wavefronts. 
said method comprising the steps of: 

selecting a plurality of frame members each including 
laterally disposed open ended tubes de?ning ?rst cou 
pling elements and a suspension support formed with a 
plurality of spaced apart suspension holes: 

mounting said plurality of frame members to said indi 
vidual loudspeakers; 

selecting a plurality of connectors each including a pair of 
elongated oppositely disposed connecting arms termi 
nating in distal ends de?ning second coupling elements 
for coupling said distal ends with said ?rst coupling 
elements. said connectors further including pivot joints 
and adjustment bolts for ?xing said pivot joints against 
pivoting; 

coupling said second coupling elements with the respec 
tive said ?rst coupling elements. including telescoping 
said connecting arms within the respective said open 
ended tubes; 

adjusting said pivot joints of said connectors to pivot 
adjacent said loudspeakers to said related positions and 
orientations; 

tightening said adjustment bolts to ?x said speakers in 
said selected positions and orientations; 

selecting a suspension mount having a releasable pin 
engageable with said suspension holes and a support 
bar for securing to said overhead support; 

engaging said suspension mount pin to one of said sus 
pension holes to cause said loudspeakers to tilt down 
wardly at a predetermined angle when suspended; and 

suspending said suspension mount from said overhead 
support to carry said plurality of loudspeakers there 
with. 


